D ESPITE A WEALTH OF EVI-
dence about its effectiveness in reducing colorectal cancer (CRC) mortality, CRC screening rates are far below ideal levels. 1, 2 Rates are particularly low among black and lowincome persons who disproportionately experience late-stage diagnosis and excess CRC mortality.
2-5 Age-adjusted CRC mortality rates are 28 per 100 000 among blacks vs 21 per 100 000 among whites. 2 We were interested in understanding, first, whether racial differences in CRC screening rates persisted in a group with near universal insurance coverage, that is, Medicare Parts A and B beneficiaries, 93% of whom have a usual physician. [6] [7] [8] [9] [10] [11] We also wanted to investigate which health system features, in addition to having a usual source of care, [7] [8] [9] [10] [11] facilitate screening and help reduce racial and socioeconomic disparities in CRC screening rates. The Institute of Medicine outlined health care system features that might present additional hurdles to receiving care among lower-income and minority persons. 12 Features that may have particular relevance to CRC screening include the characteristics of one's usual physician (specialty, communication, and quality), geographic availability, ability to move through system bureaucracies, reimbursement structures, tiers of care delivery within Medicare due to differing levels of supplementary coverage, and access to colonoscopy.
Medicare beneficiaries are an ideal group in which to analyze such health system factors in relation to CRC screening for different groups. First, this is a racially diverse age group for whom CRC screening is recommended. 1 Second, their primary insurance coverage and access to a usual health care provider helps to decrease the socioeconomic confound in race-based rates of screening. Finally, efforts to improve equity in screening through better understanding of system factors have special relevance to Medicare because 75% of Medicare expenditures are on behalf of persons with annual incomes at or below $25 000. 13 Using the year 2000 Medicare Current Beneficiary Survey (MCBS), 14 linked claims, and the Area Resource File, 15 we examined CRC screening within this health system context. We aimed to (1) quantify the size of any racial differences in the receipt of CRC screening among beneficiaries and the extent to which racial differences were confounded by socioeconomic status (SES); (2) determine which features of the health care system, in addition to having a usual health care provider, were associated with higher screening rates; and (3) ascertain whether these features differed for socioeconomic and racial groups of beneficiaries.
METHODS

DATA SOURCES
The MCBS, including the Access to Care components, 14 is an annual, nationally representative in-person survey conducted by the Centers for Medicare and Medicaid Services (CMS). It captures data on beneficiaries' socioeconomic and demographic characteristics, health status, health care utilization, supplementary insurance, access to services, satisfaction, perceptions of health care provider quality, and usual source of care. The year 2000 survey is the most recent MCBS asking about CRC screening. Beneficiaries are encouraged to have their medical records available at the interview. Survey information is augmented with data from Medicare claims. When linked with the Area Resource File, 15 county data on resources can also be examined.
STUDY SAMPLE
The sample of 15 339 respondents from the year 2000 MCBS Access to Care survey was drawn by CMS from its Medicare enrollment file. The first stage of sampling was the selection of 107 primary sampling units, consisting of groups of counties chosen to represent the nation. Within primary sampling units, the sample was further restricted to addresses within certain subareas corresponding to ZIP codes. Beneficiaries residing in these areas were selected by systematic random sampling within age strata. The response rate for the MCBS, during which the Access to Care items were asked, was about 84%. 14 For this study, racial groups other than "black" or "white" could not be included owing to small sample sizes. Persons who were institutionalized, who were younger than 65 years, or who had end-stage renal disease were excluded. In the remaining sample of persons with Medicare Parts A and B coverage, 95% had a usual place of care and 93% (of the total) reported having a specific physician. There were 11 154 respondents who constituted this latter group. After excluding from this group persons with a prior diagnosis of CRC or with gastrointestinal symptoms or with large amounts of missing data, we were left with 9985 respondents on whom we could analyze CRC screening measures. This sample yielded adequate statistical power to analyze our outcomes in multivariate models. 16 
VARIABLES
The dependent variable was a dichotomous measure of receipt of a recent CRC screening test. A beneficiary was considered "recently screened" if either a home fecal occult blood test had been performed in the past 12 months, a flexible sigmoidoscopy was received in the past 5 years, or a colonoscopy was performed in the past 5 years. Even though screening colonoscopy is recommended every 10 years, 1 the wording of MCBS response options on colonoscopy end at "5 or more years ago." The MCBS did not ask about barium enema.
We relied on self-report of CRC screening from the MCBS rather than from claims because claims do not distinguish well between screening and diagnostic tests because health care providers have been slow to use the new screening codes. 17 In addition, claims do not capture tests paid for by non-Medicare sources or colonoscopy received during the entire age-eligible period (outside of the index year for which claims are linked to the MCBS). Screening rates from the MCBS are consistent with those found in other national data. 9 The main independent variables of interest were beneficiary race and SES (income and education) and aspects of the health care financing (supplementary insurance) and delivery system (usual physician's specialty, perceived quality of care from usual physician, availability of specialists, and health maintenance organization [HMO] status). Supplementary insurance status was categorized as "none," "Medicaid" (dually eligible), or "private" (employer-sponsored or self-purchased private insurance). Persons receiving assistance to pay for Part B, co-payments, and deductibles (Qualified Medicare Beneficiary and Specified Low-Income Medicare Beneficiary) were included in the Medicaid group.
"Primary care generalists" included physicians practicing family practice, internal medicine, geriatrics, or general practice as their primary specialty. Specialty type of one's usual physician was determined primarily from beneficiary response to the MCBS on "usual physician" type and secondarily from the unique health care provider identification number from claims when the survey response on physician type was absent. Only in 2 categories did we use the claims to override the survey reported data: 1 case (3% of respondents) was for a beneficiary who reported general practitioner/family practitioner/internal medicine and the claims suggested that the usual physician ought to have been a common medical subspecialist. The other case was for those missing the survey response on usual physician's specialty (13% of respondents); therefore, we identified from claims the physician with whom a beneficiary had the most physician office visits. Claims that were referrals from generalists to specialists or emergency department visits were eliminated from this group.
Three scales on medical care quality delivered by one's usual physician were assessed: technical skills (4 items, Cronbach ␣=.89), interpersonal manner (4 items, Cronbach ␣=0.79), and information giving (4 items, Cronbach ␣=0.84). The grouping of items yielding these dimensions and scores were based on the MCBS factor analysis by Lee and Kasper. 18 We also included, as a separate covariate, the MCBS item that asked about satisfaction with "availability of specialists when the respondent thinks [she or he] needs it."
Additional beneficiary level covariates included age, sex, marital status, health status, attitudes toward health care, rural vs urban residence, and awareness of CRC. Five items on health care-seeking behavior were included. These were whether the beneficiary (1) "Worries about health more than others your age"; (2) "Would do almost anything to avoid going to doctor"; (3) "When sick, would try to keep sickness to self"; (4) "Usually goes to doctor as soon as you feel bad"; and (5) "Had health problem you think doctor should see but didn't." Because more frequent visits provide greater opportunity for screening, we also controlled for frequency of physician outpatient visits from claims (excluding emergency department visits) in the past 12 months. Because HMO beneficiaries lack claims, they were assigned to a third "don't know" group for this controlling variable. Logistic regression models were run both with and without the HMO subgroup (18% of the sample) to assess whether the estimates changed. The following 7 different county level variables from the Area Resource File were examined: HMO penetration, presence of large hospitals, number of physicians per elderly patient, number of gastroenterologists per elderly patient, percentage of population in poverty, median family income, and per capita income.
STATISTICAL ANALYSIS
The beneficiary was the unit of observation. Univariate, bivariate, and stratified analyses were performed, including assessment for interaction. Logistic regression models were then built. First, race (with age and sex) was entered into the model. Then other beneficiary characteristics were added, followed by the health system characteristics. A hierarchical model was then constructed to assess whether there was any significant clustering of MCBS respondents among physicians. We found no significant random effects 19 or clustering at the physician level; this was not surprising because more than 75% of the physicians from the linked claims saw exactly 1 MCBS patient. Finally, a hierarchical model was created with each of the county level variables (one at a time) as the second level. The random effects at the county level were not significant, and estimates of the main effects did not change. 19 Thus, final models are presented as 1-level models. In addition, none of the county level variables were associated with screening use in the multivariate models. The final model had a c statistic of 0.734, suggesting good model fit. 20 Sampling weights accounting for the multistage sample design and nonresponse were used to obtain national estimates with SAS (version 9.0; SAS Institute Inc, Cary, NC) callable SUDAAN (version 9.0.0; Research Triangle Institute, Research Triangle Park, NC).
RESULTS
Characteristics of the sample are presented in Table 1 . Almost half of these beneficiaries had total annual incomes of $20 000 or less. In terms of supplementary insurance, 24% had none and 8% had Medicaid.
For comparison purposes, MCBS respondents with Medicare Part B coverage who lacked a usual source of care had a recent CRC screening rate of only 21%. In the focus sample for this study (those with a usual physician and Medicare Parts A and B), the recent CRC screening rates were higher but still far from their recommended levels: white vs black beneficiaries' rates were 48% vs 39%, respectively (PϽ.001) ( Table 2 ). Absolute differences in recent screening rates were much greater by income and education than by race (24% difference from lowest to highest income group; 25% difference from lowest to highest education groups; 9% difference between whites and blacks). Dually eligible beneficiaries had even lower rates of screening than did those with no supplemental coverage (30% vs 45%, respectively, PϽ.001). When stratified by income and secondary insurance, CRC screening rates also did not differ by race (Figure) . No significant interactions were found between race and either beneficiary or health system characteristics with respect to screening receipt.
Initially, analyses were carried out separately for the fecal occult blood test outcome and the endoscopy outcome; however, subgroup comparisons were consistent with those for the summary variable on receipt of either timely fecal occult blood test or endoscopy. Table 3 presents the adjusted odds of receipt of a recent CRC screening test before and after adding beneficiary and health system factors to the model. Racial differences in receipt of CRC screening disappeared with adjustment for patient SES (model 2). Beneficiaries who had heard about CRC in the past had significantly higher rates of timely screening (model 4).
At the health system level (model 5), several modifiable features of care were associated with CRC screening. Controlling for other factors, patients whose usual physician was a primary care generalist rather than another type of specialist had significantly higher odds of CRC screening. Patients whose usual physician's information-giving skills were rated more highly had higher odds of CRC screening. Availability of specialty care and being in an HMO were associated with timely screen- †Total does not add to 11 154 owing to missing data for this variable. Also, note that the percentages listed in the last column are weighted; thus, when multiplied by the total (n = 11 154), they may not equal the exact sample frequency listed in the prior column.
‡Includes the small group of persons with a diploma from a technical school.
§Respondents with missing data on income were most similar in all other characteristics and in health care utilization to those in the lowest income group (ie, Ͻ$10 000 subgroup of the low-income group). This is similar to the findings of others' analyses of Medicare MCBS data and was treated in the same way in their analyses (Fisher et al ing. (The model was also run excluding the HMO subgroup, and the estimates did not change significantly.) While they helped reduce socioeconomic disparities in screening, none of the health system covariates eliminated them.
COMMENT
Despite having Medicare Parts A and B coverage and a usual physician, the rates of recent CRC screening differed greatly for Medicare beneficiaries with lower vs higher SES. Racial differences in CRC screening receipt were fully explained by SES. It is important to note that racial differences in CRC screening rates still exist. However, the observed racial differences are explained by lower SES in black compared with white beneficiaries rather than by race itself. Higher educational status and awareness of CRC were each significantly associated with screening receipt. Health care system features associated with higher odds of CRC screening included having private supplementary insurance, having a primary care generalist rather than another type of specialist as one's usual physician, having a usual physician rated more highly on information-giving skills, perception of availability of specialist care when needed, and HMO enrollment. Each of these factors had similar benefits for screening receipt among whites and blacks.
SES AND RACE
Medicare claims studies from the 1990s found that CRC screening rates were significantly lower for black than for white beneficiaries despite controlling for countylevel SES. [22] [23] [24] An analysis of National Health Interview Survey (NHIS) data 25 found that among men younger than 65 years, but not among women, observed black-white differences in CRC screening rates were fully explained by SES, insurance, and presence of a usual source of care. However, the sample of black NHIS respondents older than 65 years was too small to draw conclusions about factors associated with racial differences in CRC screening for Medicare beneficiaries. 25 To these prior data, our analyses add the finding that among Medicare beneficiaries with a usual health care provider, SES eliminates racial differences in receipt of a recent CRC screening test. This finding on CRC screening can be added to recent findings that racial differences in late-stage CRC diagnosis were explained by SES. 26 It is possible that older studies did not find an elimination of racial differences in CRC screening with adjustment for SES [22] [23] [24] because only county-level data on average SES was available. Individual level data on income and education allows for more specific control of confounding by SES.
The impact of SES on CRC screening receipt may be partly due to competing demands for limited income. Small increases in out-of-pocket costs reduce patient in- *Unweighted sample size, n = 9985 (exclusion of respondents missing data on analytic variables, or having a prior diagnosis of CRC or having gastrointestinal symptoms, is the reason for the decrease in sample size from Table 1 to Table 2 ); weighted population estimate, n = 22 420 347. Sample includes both health maintenance organization and fee-for-service MCBS respondents with both Parts A and B Medicare and a usual physician at a usual source of care. Excludes persons who are younger than 65 years, have end-stage renal disease, have a prior diagnosis of colorectal cancer or gastrointestinal symptoms, or are institutionalized.
†Recent CRC screening could be either receipt of a home FOBT in the past year, receipt of a sigmoidoscopy in the past 5 years, or receipt of a colonoscopy in the past 5 years. (The wording of the MCBS item on colonoscopy screening does not permit one to identify whether one had a colonoscopy in the past 10 years. The response options end at "5 or more years ago.") Also, the MCBS did not ask about barium enema as a screening option.
‡Other racial groups (Asian/Pacific Islanders and Hispanics) could not be included owing to small sample sizes. terest in screening. 27 Differences in preventive careseeking and knowledge of CRC screening associated with educational status are also likely. Limited colonoscopy resources in low-income areas are another likely barrier. Qualitative data suggest that health care providers are reluctant to order even the less costly fecal occult blood Abbreviations: CRC, colorectal cancer; ED, emergency department; HMO, health maintenance organization. *Data are given as odds ratio (95% confidence interval). Odds ratios are adjusted for all of the variables listed in the same column. Unweighted sample size, n = 9985 (exclusion of respondents missing data on analytic variables, or having a prior diagnosis of CRC or having gastrointestinal symptoms, is the reason for the decrease in sample size from Table 1 to Table 3 ); weighted population estimate, n = 22 420 347. Data sources: Medicare Current Beneficiary Survey (MCBS) 2000 14 and associated claims. †The following variables were not significant in the full model and are therefore not included: marital status, interpersonal manner and technical skills of one's usual physician, and all of the county level variables.
‡Recent CRC screening could be either receipt of a home fecal occult blood test in the past year, receipt of a sigmoidoscopy in the past 5 years, or receipt of a colonoscopy in the past 5 years. (The wording of the MCBS item on colonoscopy screening does not permit one to identify whether one had a colonoscopy in the past 10 years. The response options end at "5 or more years ago.") §Other racial groups (Asian/Pacific Islanders and Hispanics) could not be included owing to smaller sample sizes.
test if colonoscopy referrals are not available for follow-up of abnormal fecal occult blood test results.
28,29
SECONDARY INSURANCE
In 1998, Medicare started to cover some costs of CRC screening. Comparisons of Behavioral Risk Factor Surveillance System data before and after 1998 show an increase in CRC screening among low-income (Ͻ$25 000) beneficiaries. 30, 31 In our study, dual eligibles and those with no secondary coverage had significantly lower CRC screening rates compared with their counterparts with private secondary insurance. Combined with earlier findings on out-of-pocket costs, 27 our findings suggest that basic Medicare Parts A and B coverage, which still requires the beneficiary to pay a substantial deductible and co-payment for colonoscopy, may be inadequate to overcome SES differentials in screening receipt.
PRIMARY CARE AND PATIENT-PHYSICIAN COMMUNICATION
Beneficiaries with a primary care generalist as their usual physician had higher odds of timely CRC screening, adjusting for health status and other potential confounders. A substantial proportion of beneficiaries (15%-20%) see only specialists for their care and identify a specialist as their usual health care provider. 32 A study comparing men in 2 Medicare-managed care plans found that men in the plan that required beneficiaries to choose a primary care generalist as a usual health care provider had no socioeconomic differentials in use of CRC screening, whereas men in the plan not requiring a primary care physician had persistent socioeconomic differentials in screening use. 33 In our analyses, beneficiaries whose regular physician was rated more highly on information-giving skills had higher CRC screening rates. This aspect of patientphysician communication was also associated with the receipt of timely breast and cervical cancer screening 34 and with CRC screening in other studies. 35, 36 This association seems to be especially strong among lowincome persons. 34, 35 
MANAGED CARE
Higher rates of CRC screening among HMO enrollees is consistent with HMOs' high prioritization of preventive service delivery and use of system interventions such as reminder systems. 37 Unlike breast and cervical cancer screening, CRC screening was not a Health Employer Data Information Set (HEDIS) reporting requirement at the time of the 2000 MCBS survey, but it has been added to the 2004 HEDIS.
38
STUDY LIMITATIONS
First, while we excluded from our sample those with gastrointestinal symptoms, we cannot ascertain whether some of the reported use was for diagnostic rather than for screening reasons. 39 Second, it is possible that patients who see a primary care physician as their usual health care provider may be more prevention-oriented compared with those who see another type of specialist as their usual health care provider. Third, area data on colonoscopy resources might have explained more of the socioeconomic disparities in screening rates. 28, 40 Fourth, CRC screening is necessary but not sufficient to improve CRC mortality rates. Access to timely treatment is also important. 41, 42 Finally, it is possible that later adoption of newer screening technologies, such as colonoscopy, by vulnerable groups creates a short-term disparity, whereas if one waited a decade to measure rates, differences might diminish. The most recent national data indicate that large differentials in unadjusted CRC screening rates persist, with absolute differences between whites and blacks and between low-and high-income groups from 10% to 20% in some states. 43 Only future data will answer this concern definitively.
In conclusion, racial differences in CRC screening rates among Medicare beneficiaries with a usual physician can be explained by SES. However, disturbing socioeconomic disparities persist in receipt of timely CRC screening among beneficiaries. Beneficiaries with a primary care generalist as their usual source of care have higher rates of CRC screening receipt. Increased efforts to make Medicare beneficiaries aware of CRC screening could capitalize on the associations found in this study between education, knowledge about CRC, and timely screening receipt. 
